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Occultwatcher Cloud forecast accuracy report
A comparison of visual observations and forecast
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0 Introduction

0.1 Company
meteoblue is a Swiss specialist company producing high precision weather data for the entire world, us-
ing observation data, high-resolution Numerical Weather Predictions (NWP) and specialised data output
methods adapted to the needs of different user groups.
meteoblue started producing weather data in 2007, and produces the largest data volume of any private
EU weather service in hourly detail on a daily basis. The available weather data archives cover 10 years
in maximum precision and reaching back until 1985 in hourly steps. 
Quality verification results are shown on https://content.meteoblue.com/en/verified-quality/verification.

0.2 Objectives
This document describes meteoblue forecast accuracy as compared with visual cloud observations from
multiple locations around the globe. 
The objectives are:

• to give the astronomical community a benchmark of expected accuracy from weather models.
• to test the methodologies for observation, data collection and verification;
• to plan further activities.

The study was conducted in collaboration with the software supplier of http://www.occultwatcher.net

0.3 Distribution
This document is meant to be distributed to all persons interested in this project. Feedback is appreci-
ated.
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1 Materials and methods
A total of 2830 visual observations of cloud cover from OccultWatch members conducted in 708
locations distributed all over the Northern Hemisphere from 2017-06-10 to 2018-07-05 were
compared with total cloud cover model data (NEMSGLOBAL) provided by meteoblue for that
location and timing. 

Table 1.1: Classification of the model output percentages into the observation categories.

Observation Calculated (simulated) cloud cover (from NEMS model)
Clouded calculated cloud cover >70%
Clear: calculated cloud cover <30%

Visual observations were annotated as
“Clouded” or “Clear”. meteoblue NEMS
model data for cloudiness are calculated in
hourly intervals as percent cover for low,
medium and high cloud cover, and as total
cloud cover, which was used as reference.
Classification of the model percentages
into the observation categories is given in
Table 1.1. Observation time (in UTC) was
rounded to nearest full hour, and NEMS
cloud cover data for that hour used for
comparison.
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Figure 1.2: Observation sites in North America  

Figure 1.1: Observation sites in Japan 
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Figure 1.3: Observation sites in Europe.

Figure 1.4: Observation sites in Oceania 
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2 Observation results

2.1 Frequency distribution
Of the 2830 different observations made over 13 months (June 2017 – July 2018), 1456 repor-
ted cloudy sky, indicating that the observer could not see the stars at this point in time; 1374 re-
ports were made for a clear sky, which means, that the observer could see the stars as desired
(Table 2.1). For all 1456 cases of “clouded” observations, the model calculated an average
Total Cloud Cover of 75%, for the 1028 “Accurate Clouded” cases, average Total Cloud Cover
was 99%. For all the “False Clouded” cases, the average calculated cover was 16%. 
The average cloud cover calculated by the model for all the “clear” reports was 25%, while for
the 1010 “correct” clear reports the average was 4% cloud cover. The cloud cover calculated for
the “false” clear reports was 84%.  

Table 2.1: Overview of the Results – comparison of observed and simulated.

# Case 1) Number
of cases

% of
cases2)

Average cloud
cover %2)

Definition

1. Clouded 1456 51 75
2. Clear 1374 49 25
3. Accurate 

Clouded
1028 36 99 observation = clouded / calculated cloud cover >70%

4. Accurate Clear 1010 36 4 observation = clear / calculated cloud cover <30%
5. False Clouded 428 15 17 observation = clouded / calculated cloud cover <70%
6. False Clear 364 13 84 observation = clear / calculated cloud cover >30%

Notes: 1) Description. 2) % of all cases.  3)  NEMS model total cloud cover. 4) NEMS windspeed at 10 m above ground. 

2.2 Model forecast accuracy
Overall, the NEMS model was accurate with its cloud cover calculations, considering that the
observations were based on the visibility of a single region in the sky and not for the same area
of the cloudiness simulated around the observation point. Sources for inaccuracies could be:

1. Different standards between observations and simulations; For example, a single cloud
in front of the star could produce a “clouded” observation while the simulation produces
a low percentage cover. The same is also true for the opposite case, as a larger part of
the sky could have been cloudy, while in a certain region, stars would remain visible,
producing a “clear” report. This discrepancy probably accounts for a part of errors.

2. Different timestamps between observations and simulations: the time difference between
observation can be up to 30 minutes, during which a change could have taken place.

3. Errors in location detection: this is less likely, since most
locations seem accurately placed (see Figure 1.2 - Figure
1.4). Observations made from some location are show to
be placed several km apart. 

4. Model errors: the model has mis-calculated the cloud
movement or cover. This is probably the most considerable
source of error for the deviations.

To prove the plausibility of a possible location error, a example of
two coordinates in Brazil was taken (see Figure 2.1). Even if both
locations don not seem to be far apart from another, it is probable
that both observations were made from the observatory. If such er-
rors occur on a bigger scale, they could be a cause of incorrect
data from the weather model. 
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Figure 2.1: Possible location 
error: red = reported observation 
place , blue: observatory. Brazil.
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3 Other comparisons
To understand the sources of deviations from the model, the cloud cover was compared with re-
lative humidity at 2 m above ground. Table 3.1 shows the correlation between the two variables:
Average Humidity was higher in clouded situations compared to clear ones, but was also higher
for reports of clear sky, where the model calculated a high cloud coverage and therefore
produced a false clouded event. The apparent overestimation of humidity when compared to the
observation, can be explained through the observation technique explained above (§ 2.2). High-
er humidity under “False clear” conditions signals that there are clouds in the proximity .

Table 3.1: Comparison of cloud cover with other variables.

# Case 1) Average Cloud
Cover (%)

 Windspeed
(m/s) 1) 

Humidity (%) 2) Windspeed
700mb (m/s) 3) 

Windspeed 
900mb (m/s) 4) 

1. Clouded 75 4 83 13 10
2. Clear 25 3 76 10 8
3. Clouded correct 99 5 85 13 10
4. Clear Correct 4 3 73 10 7
5. Clouded False 17 3 78 11 8
6. Clear False 84 4 83 12 10

Notes: 1) NEMS windspeed at 10 m above ground.  2) NEMS model humidity at ground level. 3) NEMS windspeed at 700mb. 4) 
NEMS windspeed at 900mb.

Windspeed at surface level (10 m above ground) does not change significantly with the different
situations, and can not be used as a differentiator. Wind speeds at higher levels in the atmo-
sphere were higher in clouded situations. This was also true in situations where the observation
was clear, but the model calculated a high cloud cover (false clear). In both “false” situations,
wind speeds were not higher than usual and therefore might not contribute a lot to the error. 

Table 3.2: Comparison of cloud cover on different continents.

USA Europe Oceania Japan

# Case 1) Average Cloud
Cover (%)

Average Cloud
Cover (%)

Average Cloud
Cover (%)

Average Cloud
Cover (%)

1. Clouded 70 80 73 56

2. Clear 19 30 25 23
3. Clouded correct 99 99 99 100
4. Clear Correct 3 4 5 5
5. Clouded False 15 17 18 18
6. Clear False 84 90 80 100
7. Nr. of observations 951 1266 564 47

I n Table 3.2, a comparison between the observations on different continents was made. The
model had similar average accuracy in all places. The average cloud cover should therefore be
representative for all continents. It is important to note that of all 2830 observations only 566
(564 in Oceania, 2 in Brazil) were made in the Southern hemisphere. 

– End of document –
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